The reactions between magnesium or zinc alkyls and 1,8-bis(triorganosilyl)diaminonaphthalenes 
Introduction
Sterically demanding, bidentate amido ligands have been the subject of intense research interest for some time, 1 with examples of their compounds spanning the whole Periodic Table. 2 Such complexes have found applications in catalysis, 3, 4 and from a fundamental perspective these ligands have afforded the isolation and subsequent characterisation of a number of low-coordinate species with unusual metal-metal bonding interactions. Key examples include the quintuply-bonded Cr complex featuring an amidopicoline ligand, 5 Through the incorporation of a naphthalene framework into the backbone of amido ligands, an increased degree of structural rigidity is added, as well as a large amount of steric bulk. These properties have seen 1,8-diamidonaphthalene ligands used in the stabilisation of lanthanoid metal complexes. 7 Additional steric bulk can be achieved through further modification to include sterically demanding silyl groups, and the resulting 1,8-bis(silylamido)naphthalene ligands have been utilised in the isolation of a number of main group complexes, including with lithium, [8] [9] [10] [11] mixed metal compounds, 8, 9 Group 13, 12-15 tin, 12, 16, 17 and bismuth. 18, 19 Examples of transition metal complexes featuring these bidentate ligands have come from our research group 20, 21 and from others who have developed Ti and Zr complexes which are promising olefin polymerisation catalysts. 13, [22] [23] [24] During our investigations with the use of the [1,8-C10H6(NSiR3)2] 2-(R = Me, i Pr) ligands in the isolation of amido complexes of Mn(II), Fe(II), and Zn(II) we isolated a number of complexes resulting from the incorporation of LiCl(THF)n moieties into the structures. 20 Given the synthetic utility of alkyl-containing precursors in the formation of homoleptic and heteroleptic Group 2 complexes, 25 we have been investigating the use of this methodology to synthesise homobimetallic magnesium and zinc complexes featuring 1,8-bis(silylamido)naphthalene ligands. Herein we 2 present the use of 1,8-bis(silylamido)naphthalene ligands featuring the -Si i Pr3 and -SiMePh2 groups in the synthesis of monometallic and bimetallic complexes of magnesium, along with a bimetallic zinc complex, through alkane elimination reactions between the proligands and either Grignards or dialkyl complexes.
Experimental Section
All manipulations were performed under an argon or dinitrogen atmosphere using standard Schlenk line and glove box techniques. Hexane was dried by passing through a column of activated alumina, whilst toluene, diethyl ether and THF were purified via distillation over potassium, NaK and Na/benzophenone, respectively, and all solvents were degassed and saturated with argon prior to use. All solvents were stored in ampoules over potassium mirrors, with the exception of THF which was stored over activated 4 Å molecular sieves prior to use. Benzene-d6 (Goss) was dried, distilled over potassium and degassed with three freeze-pump-thaw cycles, whilst THF-d8 was dried over CaH2, distilled and then degassed with three freeze-pump-thaw cycles prior to use. Proligands L 1 H2 Si{ 1 H} NMR spectroscopy was performed using Bruker DPX300, DPX400, AV400 and AV(III)400 spectrometers. Chemical shifts are quoted in ppm relative to TMS. Yields refer to purified products and are not optimised.
Synthesis of 1,8-C10H6(NSiMePh2)2{Mg(THF)2} (1)
A solution of L 2 H2 (0.70 g, 1.3 mmol) in THF (25 mL), was added dropwise to a solution of di(nbutyl)magnesium (0.25 g, 1.8 mmol) in THF (25 mL) at -78 °C. After addition was complete, the golden-coloured solution was allowed to warm slowly to room temperature and stirred for 48 hours.
Removal of the solvent in vacuo yielded a golden-coloured glassy solid. The solid was dissolved in toluene (10 mL), and on addition of hexane (10 mL), a golden-yellow microcrystalline sample 
Crystallographic Procedures
Crystals were mounted on MicroMounts™ (MiTeGen) using YR1800 perfluoropolyether oil and cooled rapidly to 90 or 120 K in a stream of cold nitrogen using an Oxford Cryosystems lowtemperature device. 27 Data for L2H2 (120 K), 1 (90 K), 4 (120 K), 5 (90 K) and 7 (90 K) were collected on a Rigaku Oxford Diffraction SuperNova diffractometer, equipped with a mirrormonochromated Cu-Kα source (λ = 1.5418 Å) and data for 2, 6 and 8 were collected on a Bruker SMART APEX diffractometer (90 K) equipped with graphite-monochromated Mo-Kα source (λ = Unfortunately, the crystal of 1 used for X-ray diffraction was low quality, and consequently the resulting data set obtained for 1 was of poor quality.
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Crystal (1) 144(2), C(11)-Si(1)···Si(2)-C(24) torsion angle 128.27 (11) .
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The reaction between L 1 H2 or L 2 H2 and alkylmetal reagents afforded complexes 1-7 with concomitant evolution of the corresponding alkane (Scheme 1). In the case of the reaction between L 2 H2 and methylmagnesium iodide a small amount of crystalline material which was found to be [1,8-C10H6 (NSiMePh2)2{IMg(OEt2)}]2 (8), was also isolated, and will be discussed below. Figure 2 . The quality of the data obtained for 1 was poor, so the discussion of the crystal structure will be limited to its connectivity. The structure of 1 contains a single magnesium atom coordinated to both nitrogen atoms of the dianionic ligand, as well as two THF solvent molecules, placing the metal centre in a distorted tetrahedral environment. The structure features a non-planar six-membered ring in a distorted half-chair conformation, containing three naphthalene carbon atoms, the two amido nitrogen atoms, and a magnesium atom, in a binding motif which has been previously seen in complexes of boron, 12 aluminium, 14 The solid state structures of 2 and 4 ( Figures 3 and 4 , respectively) both feature two magnesium cations, each bound to two nitrogen atoms, one alkyl ligand and one THF moiety, leading to distorted tetrahedral geometries for the metals. These bonding arrangements place the two nitrogen atoms in distorted tetrahedral environments, with the coordinated solvent molecule perpendicular to the least-squares mean plane through the naphthyl ligand backbone. The structures also feature two six-membered cyclometallate rings, each containing three naphthalene carbon atoms, the two amido nitrogen atoms, and a metal atom. Due to both rings sharing five of the six atoms, they are not planar. Related complex 5 features two zinc cations bridging the two amido nitrogen atoms and a methyl group, leading to trigonal planar metal centres [Σ angles around Zn (1) and Zn(2) = 359.0(2)° and 359.2(2)°, respectively]. These M2N2 motifs have been observed in homobimetallic 8, 9, 11, 13, 16 and heterobimetallic 8, 9, 20 complexes. The M2N2 rings in 2, 4 and 5 are nonplanar (sums of the inner angles are 342.6°, 346.0°, and 342.7°, respectively), a geometry which is enforced by the rigidity of the naphthyl framework. (9) and 2.859(5) Å, respectively, which are significantly less than the sum of the van der Waals radii for these elements (4.4 Å for Mg···Mg and 4.2 Å for Zn···Zn). 37 The solid state structure of 5 is similar to those for the magnesium complexes, featuring two zinc units bridging between the diamidonaphthalene ligand, but the metals are free of coordinating solvent, leading to a three-coordinate, distorted trigonal planar geometry. and BIAN, 40 and a magnesium complex has been shown to mediate a C-C coupling reaction, in this case of benzothiazole. 41 In addition, 1,4,5,8-tetrakis(guanidino)naphthalene compounds have been coupled and dearomatised using iodine. 42 Furthermore, the catalysis of this cross-coupling by trace amounts of a late transition metal contaminant e.g. palladium cannot be disregarded. The two non-planar rings are bound to one another at the C(6) position, which, together with a proton, places these carbon atoms in a distorted tetrahedral geometry; the long C(6)-C(6') bond 
